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DETAILED ACTION 

Examiner's Comments 

A preliminary amendment, cancelling claims 22-23 and amending claims 4, 6-8, 10-13, 15, and 
17-18, was received and entered into the record on 12/7/2004. 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 4, 7, 13 and 15-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Setlur 
et al. (Appl. Phys. Lett., 69(3), p. 345). 

Claims 1, 4, 7 and 17-18: Setlur teaches a method of forming nanowires (Abst.) comprising the 
steps of: providing clusters (claimed agglomerated mass) of copper nanoparticles, providing a gaseous 
fluid of polycyclic aromatic hydrocarbons (PAH) molecules, depositing the PAH molecules onto the 
surface of the copper particles and assembling the copper particles to produce a linear nanowire (p. 346, 
right column through p. 347, left column; Fig. 3). 

Claim 13: Setlur also teaches that the PAH molecules form a nanotube which surrounds the 
copper nanowire (p. 347, left column). 

Claims 15-16: Setlur also teaches that the deposit of PAH molecules which form the nanotube 
are graphitic sheets (p. 346, right column; Fig. 2). 

Claim 19: Setlur also teaches that a plurality of nanowires is formed (p. 347, left column; Fig. 3). 

3. Claims 1,4, 12, and 15-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Oku et al. 
(Microelectronic Engr., 51-52, pp. 61-60). 

Claims 1, 4, 15 and 17: Oku teaches a method of forming nanowires comprising the steps of: 
providing gold nanoparticles, providing a fluid of alpha-terpineol molecules in solution (p. 52) so that the 
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terpineol molecules form graphite layers around the nanoparticles (Fig. 5), and assembling the 
nanoparticles to form a gold nanowire (Fig. 5). Oku also teaches that the nanowires are linear (Fig. 5). 

Claim 12: Oku also teaches that the gold nanoparticles help graphitize the carbon by the 
catalytic effect (p. 54). 

Claim 16: Oku also teaches that the terpioneol creates multiple graphitic layers around the gold 

(P- 54). 

4. Claim 20 is rejected under 35 U.S.C. 102(b) as being anticipated by Kim (WO 03/008331). 
Claim 20: Kim teaches a method of forming nanotubes comprising the steps of providing metal 

catalyst nanoparticles (p. 13:1-2; p. 11:16-20), providing a carbon source (p. 13:3-6), wherein the carbon 
source is gaseous (claimed fluid of molecules) and halogenated (p. 16:11-21), and forming carbon 
nanotubes via vapor deposition (p. 13:7; p. 17:6-9) (claimed depositing carbon on the catalyst particles 
and depositing more carbon to form nanotube deposits). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 6 and 8-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Setlur in light 
of Murakami et al. (US 4,983,244). 

Claims 6 and 8-11: While Setlur teaches that the carbon molecules form a graphitic structure, it 
fails to teach that the carbon molecules are produced by decomposing a polymer. Murakami, however, 
teaches that polymers can be decomposed to form a graphitic precursor (1 1:19-23). Murakami also 
teaches that this decomposition forms a gas (7:7-20) and that the decomposition can be performed at 
temperatures from 400-600°C (1 1 :51-56; 400°C is approximately 375°C). The selection of a known 
material based on its suitability for its intended use supported a prima facie obviousness determination in 
Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). Thus, it would have 
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been obvious to one of ordinary skill in the art at the time the invention was made to have used the 
decomposition product of a polymer as the precursor fluid for the formation of graphite in the method of 
Setlur with the predictable expectation of success. 

Allowable Subject Matter 
7. Claims 2-3, 5, 14, and 21 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Regarding claims 2-3, neither Setlur nor Oku fairly teach or suggest that the nanoparticles which 
form the nanowire are ferromagnetic materials. With respect to claim 5, Kim teaches that a fluorocarbon is 
used as the carbon source. However, there is no fair suggestion in Kim that the carbon sources taught in 
the Kim method could be used in either the method of Setlur or Oku. Regarding claim 21 , Kim also fails 
to teach that the halogenated molecule source comprises a decomposed polymer. 

With respect to claim 14, Harutyunyan et al. (US 7,014,737) teaches that nanotubes and 
nanofibers can be annealed to purify the nanotubes or nanowires by removing residual catalyst molecules 
(9:61-64). However, nothing in Setlur, Oku or Harutyunyan fairly teaches or suggests that the catalyst 
particles comprise carbon and that carbon is the impurity being removed by the annealing process. 

Finally, Nolan et al. (US 5,780,101) teaches a method of forming carbon coated ferromagnetic 
nanoparticles (Abst., 2:54-57) wherein a carbon nanotube structure is grown from the carbon coated 
particles (Fig. 4, 2:45-53). However, with respect to claim 1 , Nolan fails to teach that the ferromagnetic 
particles assemble to form a nanowire. Therefore, there is no reasonable suggestion or motivation to 
combine the teachings of Nolan with Setlur or Oku to arrive at a method which renders claim 1 obvious. 
Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to ROBERT VETERE whose telephone number is (571 )270-1 864. The examiner can 
normally be reached on Mon-Fri 9-6. 



Application/Control Number: 10/517,257 Page 5 

Art Unit: 1792 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Cleveland can be reached on 571-272-1418. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

/Robert Vetere/ 
Examiner, Art Unit 1792 

/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



